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L 5. t era t u 1: e R e v  i ew 

The presence  of  benzene i n  p r a c t i c a l l y  a l l  c rude  0:'s has been r ecogn ized  

from alniost '  t h e  bcgLnning of t h e  pe t r a l eum i n d u s t r y .  

p r i s e  t h a t  small amounts of benzene are found i n  a l l  ga- 'o l inss ,  

1 t 

Thus, ! L  ir AO suz- 

Runion has r e c e n t l y  addressed  t h i s  problem.2 Key p o i n t s  from t h i s  pape r  

are as fo l lows:  

1) l h s t  g a s o l i n e  produced i n  t h e  U . S .  today c o n t a i n s  less 
than 1 l i q u i d  volume per  c e n t  benzene. 

2).  Volume per  c e n t  benzene i n  t h e  vapor phase i s  less t h a n  
h a l f  t h e  v a l u e  of t h e  volume p e r c e z t  ir, the! l i q u i d  phase.  OIL, 

a t t e n d a n t s  exposures t o  b e  less than  1 0  ppni ,.atal g a s o l i n e  , 
vapor.  

ti- If t h i s  d a t a  is c o r r e c t ,  then  worker exposure  t o  benzene is ex t r eme ly  low. 

(10 pprn t o t a l  g a s o l i n e  vapor)  (.5% benzene i n  vapor)  = .05 ppm o r  50 ppb benzene 

P -  \ W  
3) Limited environmental  mon i to r ing  i n d i c a t e s  service s t a t i o n  7 0''" fi" IC 

\ 

3 Yarlcinson conducted f i e l d  i n v e s t i g a t i o n s  of benzene c o n c e n t r a t i o n s  a t  n i n e  

gas s t a t i o n s  i n  England. 

vey. 

Three  t y p e s  o f ' s t a t i o u s  werc inc luded  i n  t h e  sur- 

H i s  r e s u l t s  a r e  shoim i n  Tab le  I. . .' 
T h e s e  beiizcne d e  tcr i r i inat ions a re  c o n s i d e r a b l y  h i g h e r  than  would b e  expccted 

based on Runion 's  d a t a .  Indeed us ing  Runion's data, t o t a l  g a s o l i n e  vapor  
c- 

I 
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would have ,to exceed 100 ppm t o  r each  the benzene col icentra-  

t i o n s  found by Parkinson.  

' 4  Sherwood h a s  eva lua ted  benzene exposures  d u r i n g  b u l k  l o a d i n g  o p e r a t i o n s .  Mean 

bennx.1  c o n c e n t r a t i o n s  were r e p o r t e d  as fo l lows :  

. .  
4- 

. Loader 1 
Loader 2 
Weigher 

1.6 ppm 
2.5 ppm 

20.0 ppm 

CURREMT PROJECT PLANS #* 

DSHEFS's Environmental  I n v e s t i g a t i o n s  Branch c u r r e n t l y  has  a p r o j e c t  e n t i t l e d  

Occupat ional  Benzene Exposure - Env. Aspects". T h i s  p r o j e c t  i n c l u d e s  a 11 

.. 
$46 .5  K c o n t r a c t  f o r  de t e rmina t ion  of benzene contaminat ion  i n  i i d u s t r i a l  

s o l v e n t s .  T h e  fo l lowing  t a s k s  would be performed: 

1) C0nduct.a l i t e r a t u r e  s e a r c h  t o  i d e n t i f y  t h o s e  s o l v e n t s  
p r e s e n t l y  being used which have p o t e n t i a l  f o r  benzene 
con tun ina t ion .  

2) Through t h e  l i t e r a t u r e  o r  c o n t a c t s  w i t h  producing com- 
p a n i e s ¶  a c q u i r e  a l l  a v a i l a b l e  d a t a  a$ t o  p r e s e n t  and p a s t  
benzene l e v e l s  i n  i n d u s t r i a l  s o l v e n t s .  

3) Acqui re ,  from t h e  open market, samples of i n d u s t r i a l  s o l v e n t s  
and perform q u a l i t a t i v e  and q u a n t i t a t i v e  a n a l y s e s  f o r  ben- 
zene us ing  g a s  chrornotography o r  o t h e r  a p p r o p r i a t e  methods. 

P repa re  a f i n a l  r e p o r t  summarizing t h e  r e s u l t s  of  t h e  
l i t e r a t u r e  s e a r c h e s  and l a b o r a t o r y  e v a l u a t i o n s .  

4 )  

ALTERNATIVES 

. .  

' The d e t e n n i n a t i o n  of benzene i n  b u l k  g a s o l i n e  samples cou ld  l o g i c a l l y  be 

performed under  c o n t r a c t .  

t o  i n c l u d e  pe r sona l  moni tor ing  a t  s e r v i c e  s t a t i o n s .  

The o r i g i n a l  s cope  of work could  b e  expanded 

T h i s  work cou ld  b e  
.' 

conducted w i t h i n  s ix  months a f te r  c o n t r a c t  award. A l t e r n n t i v c l y ,  Q pro- 
I 
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gram'to de te rmine  benzene exposure t o  gas s t a t i o n  pe r sonne l  cou ld  be con- 

duc ted  in-house. 

I f  done in-house,  t h e  fo l lowing  is proposed: 

P re l imina ry  Study . .  

t ime frame: 2 months 

P re l imina ry  satupling would b e  conducted a t  approximate ly  s i x  gas s t a t i o n s  

i n  the C i n c i n n a t i  area. 
f 

0' 

. . .  .. The fo l lowing  pa rame te r s  should  b e  documented: 

a 1) volume % benzene i n  gasoline . 
. .  

2) amount of g a s o l i n e  pumped d u r i n g  sample p e r i o d  

3) number of g a s  pumps 

4) m e t e o r o l o g i c a l  c o n d i t i o n s  

a) t empera tu re  

b) humidi ty  

. .  

.! c )  wind speed and d i r e c t i o n  

Sampling would inc lude :  

b u l k  samples  

p e r s o n a l  samples  
i 

area samples  

Analys is  should  b e  performed n o t  o n l y  for benzene b u t  o t h e r  hydrocarbons  

present i n  a p p r e c i a b l e  q u a n t i t i e s .  Complete a n a l y s i s  of t y p i c a l  premium 

and r egu la r -g rade  g a s o l i n e s  has  been pub l i shed .  

6 '  

* 5  
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1 . 
Results : 

1. Validate.sampling and a n a l y t i c a l  techniques 
2. -Col lec t  preliminary data 
3. Verify protocol f o r  in-depth study 

.. . In-depth Study 

time frame: .6'months . 

Coriduct in-depth study using techniques developed i n  i n i t i a l  survey over a 
f 

*de geoeraphical region. 

Results: 
d . 

. *. 1. Document'benzene exposure t o  gas s t a t i o n  at tendants  over a wide range of 
meteorological conditions and geographical areas. 

. .  
PROBLLM AREAS 

Current sampling techniques may not be applicable for t h i s  study. To increase'  a .  

sensitivity, sampling could. be conducted a t  higher 'flow rates f o r  extended time 

periods. 

We cur ren t ly  do not  have the proper equipment t o  monitor wind speed and direc- 

tion. 

Another a l t e r n a t i v e  would be l a r g e r  charcoal tubes. 

Supplier estimates 3-4 weeks de l ive ry  date  upon r e c e i p t  of purchase 

order. 

Delays i n  existing p r o j e c t s  would be encountered. 
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